Roots: At 15 meters from center point along each transect, a quadrat 50cm long and 50cm wide 23 was taken at three layers (0-5, 5-10, and 10-15cm) using a 6 cm diameter soil auger. Each core 24 was divided into depth intervals of 0-5, 5-10 and 10-15cm, and the samples from each location 25 were pooled to give three replicates. Samples were collected with shovels and put into watertight 26 plastic bags after mixing the layers. 27
The roots were oven-dried at 60℃ for 24 hours after being cleaned with deionized water and 28 cleaned of other materials. Then samples of dried roots approximately 50-200 mg were ground 29 with mortar and pestle and filtered by passing through a 250 μm stainless steel sieves until the 1 complete sample was ground and homogenized. The powder was then put into sealed bottles, 2 marking the sample numbers on the bottle bodies and lids corresponding to their names, and 3 stored in shady and cool place. 4
Soil: Samples (100 cm 3 ) were taken at three layers (0-5, 5-10, and 10-15cm) using a 6 cm 5 diameter soil auger at a point 15 meters from the center point along each transect at the location 6 where leaves and roots were measured. Each layer was sampled evenly across the 70-cm width to 7 obtain 1000-2000 g of soil that was air-dried. Samples at each soil depth from the each quadrat 8 were thoroughly mixed. 9
The soil pretreatment methods were the same as for roots. After oven-drying and grinding, the 10 soil samples were pretreated with 0.5mol/L HCl in a beaker with a glass rod and stirred every one 11 hour until the bubbles had disappeared. This process was conducted for about 6 hours to remove 12 soil inorganic carbon materials and carbonate. The solution was precipitated for an hour and the 13 supernatant poured out, after which was washed with deionized water 3 to 4 times to remove the 14 unreacted HCl. Finally both the acid-treated and acid-untreated soil samples were put into 15 bottles, which were marked and stored in a shady and cool place. 16
Measurement: An electronic scale with a precision of one over one million was used. Different 17 samples based on their unique carbon content have their own weight ranges. We weighed plant 18 tissue in the range of 0.650~0.750mg (including leaves and roots), and soils were weighted in the 19 range of 0.780~0.880mg (0-5cm), 13.000~16.000 (5-10cm) and 20.000~27.000 (10-15cm). We 20 used tweezers to place the individual tin capsule (5×9 mm) on the leveled scale, then reset the 21 scale and transferred the sample to the tin capsule with a medicine spoon which was cleaned every 22 time. Capsules were then crimped closed to small round, and put them to the sample plate with 23 individual cell in order. Measurements were undertaken using a Picarro device composed of a 24
Combustion Module (CM), liaison and G2201-i. 
Latitude °3 LG and OG represent non-grazed, lightly grazed and over-grazed plots, corresponding with a 3 degradation gradient. 
